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GaN-i: *fl-§-tr ^r^l 4i*HH ^ 7flsH (carrier) ^^^1 s1«H 1 £ 
-2. (carrier overflow)* ^*fl*r7l ^ ^ 7 >^1 - 

S>H^1 ii^H Semi conductor Device with Multiple Quantum Barrier }# 7]7fl*rtr. -£r Mi 
igofl rcj-s. 7}^1 «V5.^1 i^rfe AlGaN/GaN^ ^#<>1 ^^S) 

^ ^ ^ AlGaN/InGaN^ ^-^S) iE5)l°J cf# °<f*r 

(Strain-compensating multiple quantum barrier)-!: -^^r ^ *r-T-1r °]2=l 

^1 ^^*r 5Hri=r. 

£ 4 
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t+lr ^V£.^ll ^i^H Semi conductor device with multiple quantum 

barrier} ' . . 

£ l£- ^sfl^ ^-g; 71-^1 ti>£^l ^V£l 7fl^ ^ ^S., 

£ 2^- 5. 1^ 7>^1 wV£*l] i.*r^ ^ (electron blocking 

barrier)* M-Bj-o^^ ufoloj-zL^g , 

i 3-^ ^*$«\] Al x Gai- x N/GaN <#*r ^ Al x Gai- x N/InyGai- y N i 

mefl ^1 4^ ^(Strain-Compensating Multiple Quantum Barrier)* 7>^1 a} 

5. 4^ £ 3^1 afll^H^ il^J M-Bj-ifl^- o]]ui^] aflc 

5. 5^ ^ ttr€- Al x Gai- x N/GaN tf^ ^ Al x Gai- x N/I ny Gai- y N i 

^.efl^l iL# ^(Strain-Compensating Multiple Quantum Barrier)* 7}Q 

£ 6^- £ 52| *fl2^H^ ii5)]°J ^ #^* M-^Hl^ <^H*1 XH^ 

S. 7^r ^«\) ty^r Al x Gai- x N/GaN ^ o. Al x Gai_ x N/InyGai- y N ^ 

^efltl t}ir ^(Strain-Compensating Multiple Quantum Barrier)* 7>^1 a} 
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£ 8f £ 3^1 ^^lifil imsfl^ ^ °<J*> M-EWb °\) M *1 4 

£ 9^ £ 3^ Al x Gai- x N/InyGai-yN ^Sefl^] tf^ 

(Strain-Compensating Multiple Quantum Barrier)^! ^]: A rS.( electron 
reflect ivity) , 

ZL?]JL 5. 10£- ^Sfl^l °<M 7|-^1 ^K^] ^^>2f ^ofi xc)-a. cf^ 

1. In x Ga!- x N # - 2. InyGai_ y N ■ ■ . ■■■ 

3. Al z Gai- z N t\Q (electron blocking barrier)^ 

4. GaN 5. In x Gai- x N^(^-8r InGaN^ GaNfO 

6. InyGai-yN^C^^: GaN^ AlGaNfO 

7. AlGaN# 8. GaN^ InGaN# 
9. GaN #5-4ir 

#^^r GaN* ^*HH ^ 7fle) ^(carrier) ^°d<^] ^> 
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°J IM^fe (carrier overflow)* ^*1|*>7l 3 3b 4^ °<J*r 

7>^1 4iX>{Semi conductor Device with Multiple Quantum Barrier}^} 



2} 7fl^3 ^^£olcf. ^o], InyGai-yN/InyGa i_ y N^(l,2)-9.5. o]-¥-<>1 

^1 ^ -f#(MQW; mult i -quant urn well) %^#(i;2)~ ^ #^#(1,2)# # 

p-Al x Gai- x N 7fleM ^^(3) ^ p,n-GaN f£sl-t(4)^ 9X^. 
<20> S. 2^ ojs]- M *1 «1= t^o]o|zL^ ; ^ -f# ^-s^l 

7> ^o^o> ^ ^oH, o]s)^- ^-Hj-Afl eflo]^ cfoi^c^ # z>e}- 

^^EfloKFull color display)^ DVD -g-^l Jl^JE 7l ^- nfl ofl -S-^Jl & 

<22> ^, ^ ^ 711 Al ^fMH ^£ 7>^1^ ±.7.}^r 

*2f*>^ TlliM 0 ^ 7]^ jL-ir^<?l ^-S* ^ 711 ?H ^3^. I^^il 

3. °]^& nM 0 ] (overflow)* ^7) £ H «>^- ^ 7flE)<H 

^^>» ^1-^]-^ €*r' ^KKelectron blocking)^(3)4 i^*}^ 7l^ol A>-g-5] 

<23> GaN 71^-o.S. sr>^ ^l^sl^ GaN ^^-^ el] °1 ^ ^ GaN^4 A 
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7} Q*}*}^ 7)&o] ^7flS}*l nfl^oll ^ MOCVD^ « 0 V^ o.s. GaN, 

InGaN, AlGaN ^-^ (quality)^ **>tf. %^§^o^ Aj-g-s]^ 

InGaN^l # nJ-eH Sflol^7> ^*>7l ^fl^ nfl-f ^ ^ 

iHf' ^-tf ^HMfe- GaNM- AlGaNf^S^ ?fleH j2.tL-i-5.-f 

"(carrier overflow)?} ' #7>S>tJ| Jl-§: 3 tL eflo]^^ ig-^l o] - -§.7}.--^ 4gxf . - o] 

7B^i*>7] $]t>}<*\, S. lofl w>5q- ^-o], 200 A ^MlS. ^^MeI AlGaN^l ?flel<>| 

(carrier blocking)^* t 1 ^?} Nichia -f- ^ ^w^lM ^>-§-s]3l &e}. 

ZLEiM-, AlGaN ^#^1 ^ <*f| M *1 1- 7}^^ 7fleM fs^ 

(carrier overflow)^ 7] 9] ^ &r}. ^ ofl x] # 7}*)^ tH^MS ^ 

(blocking)«>7l Al^l ^-^(mole fractional €r AlGaNf^* *HMH 6 > *r^3l, 

°1 3*Mhr7> gf*l ^ GaNf^^l -^-7>^<y (additional strain)* 

^-Kcrack)* fJ-^l 7}^ Q*\o) ^P}. £*r, SL-ir^Sl TfleM 
(carrier blocking)* p^ *^1-^ €4^3 Sl c: fl Al^l mole fractional 
€• AlGaNf^ p^-#^* £^^>7l^ nfl-f ^^-g--^ o.S-^-7^-^-. - - 

<#7\ ^^(strain-compensating mupliple quauntum barrier)* ^i^*r°3 ^k^^tf) 
3fe ^7} 3*3 (barrier) _2.tfll-S.-f (overflow)^ ^J* jL^r^^-S ^ 
(blocking)^-, ^^31 <£( strain) ^^sj-^Vb ^* 7}%\ wVE*fl 
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* 

<25> ^7} 9± ^ -^3* ^^>7] 4^- 4^ 7>^1 ^ 

31 0<x<l o"|h}- ^ nfl, GaN^l «K£*flS SMSf 1 ; ^ ^ 

'"SHr ^ 4^ Al x Ga!- x N^ ^ GaN^ 3 2 s\ tiV^- a^SH 6)] 

^^7> ^-^7fl^ <#7> ^# ^i^- ^"71 #J(L ^ ^ ^ ^ 

<26> i^ofl oiolA^ #7l SMg# ^ t}^ oj^ ^ta^s-cq h.o]] ^ z>z^ GaN 

t\ ^P-«1S1JI, #7l SM§f^ In x Gai- x Nf^ I ny Gai- y N#^ InGaNf^ 
GaN#^ ^ GaN# ^ AlGaN^s] ^ ^- o]>£ 3^)<H 

4^ f2S ^O] ti>SJ-^8>C]-. 

<27> St}", 5£°1^, #7l ^ ^ o. # #71 Al x 

Gai- X N^ ^ GaN#^ n>cf #7] Al x Gai_ x N#^r #7l GaN##^ cfe 

Al x G ai - x N^#^ Al f-^-i: 4=711 *H *8 ^ ^ 4^ <8=*> #^#3 °1H*1 §3# 4 

<28> SE^j., lir^ofl 0<X<1°]Q *>}JL, 0<y<l°)£\- nfl , #7] ^ # 

Al x Gai_ x N^ ^ IriyGai-yN^^ 2s) °1# #4 °HH*1 B 01 

^7> ^7fl^ At <$A ^ ^» ^<3£ w>^^cf. o] ^.f , ^-7] 

4# 6 <^> #7l Al x Gai- x N# ^ IriyGai-yN^S] u>4 ^7) Al x Gai- x N^# 

^ InyGai-yN^-i-^ cf=7fl ^><^ 4^ ^> ^1 ^1 ^] 

^^^t^, ^"71 Al 
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x Gai_ x N#l-^ Al 4^ 4^-711 S>4 4^ 44 4^#^ ofl Mx] Cfs 

<29> o]srj- ^-S3r>^A-l Mj-t^oll n)-S- tf^ <#4 ^-^^ 7} 4 W>£^1 ^4-1- # 

• ^14711 ^^r4. 

<30> ^- GaN-fi- 4£*ll ^44 4 ^5. 4^ 4=4 -fl- (multiple quantum 

well; MQW) ^S. iHfcllHl 71144 (carrier)* ^^^S-M) 

7flBl4 iLwll-S.-f (carrier overflow)* 4*1144 4tr ^SlS.*] , S. 3 tfl^l £ 8^1 £ 
44 «><q- go] t q-^ <#;q. ^(multiple quantum barrier; MQB)-§- #^#4 4-r- ^ 
4^ # 44H 4^ ^^Hl ^ ^.4. ^, £ 341 £44 44 

4^ 44 #^##(7,8)^ *4#(5, 6) 44^14 ^444, -£ 5*^1 JE44 ^ 
°1, 4^ 0 <f4 ^^#(7,8)* SM3^(5, 6) 4^44 ^444, £ 7<H1 £44 44 
^4, 4^ 44 ^^*(7 ( 8)-a: #^*(5, 6) 4"4-*f- 4^M1 ^44. £ 4, £ 6 
n ^£8^ 44 S3, £ 5 ^ .£ 74 ^444 4144 -HH-S. r4o]<^ZL^o]rf.-. 

<3i> £Al^ 44 40] ( w^ofl tr^ 4^ 44 ^ 4£*fl ^4^ GaNTll 4 

^-1- *VS.$]S. ^4 ^ #'-W(4£4) ^' In x Gai- x N#4 IriyGa i- y N#4 ' 



InGaN#4 GaN#4 4# 4 GaN# ^ AlGaN#4 # 4^ 4 ^#°1 4^r4 °14 

3^44 4^ 44 -r-# i2i ^44 #^#(5, 6)41 ^4 4^ 444 4144* 

7>4^ 7fl44(carrier)4 ^-4#S.-?-(overf low)* 44(blocking)4"c- 44^ 

4 44, 44 Jl4* 4444^ ^441 44#41 44 ^^eflsi( s train)4 ^ 

;£444 444, 44§^°-5. Al x Gai- x N#4 GaN#4 ^% ^ Al x Gai_ x N^4 InyGai- y N 

#4 34s 24 4# 4^- 4 #44 4144 4 = 7} ^7114 4^ 44 44 ^ 
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2i^r iMel] M.'Q ^^(Strain-compensating mutiple quantum 

barrier) ^(7, 8)^8: H^W-. °1 "fl , 0<x<l°lJL, 0<y<l°lt}-. 

<32> ^-^1, ^ ^ Spf <>] ^E^o] ti^V Cf^ o. # ^-tf^( 7 8 )ol Al x Gai- x N^ 

(7) ^ GaN^(7)3 ^^5]^ ^^MItt D >^r Al x Gai- x N^(7)» ^ 

GaN^(8)l-^ cf37ll ^^*f°i °<f*r #3 #3 °H M *1 cf=.7ll 

^^^uj-, ^ Al x Gai- x N#(7)# *H=r Al ^^=# '^-S-Tll «H ^ % ^ 

<33> je*}-, ^v«- ^ s>^-^l i^eflo] rf^ o.^. ^-^^(7, 8)c] Al x Gai- x N# 

(7) ^ InyGai- y N^(8)^ :g^g. 25] aJf^H ^S)^ ^-^l^, °1 
iMefl<?] ±L# At °<J=*r #^(7, 8)^ AA Al x Gai_ x N^(7) ^ I ny Gai- y N^ 

(8) *^ ^1-1- t\*L7\} At 6\] ui r}e.7fl ^-7^-, ^ ^ 

A A Al x Gai- x N#(7)^:^ Al 4^?fl «W 4^ 

<34> o}$). £o] ^Egfloi t\z& ^(multiple quantum barrier) ^% 

(7, 8)°1 At'^A ^(5, 6)^ #^ofl ^^ti^Hl- ^(carrier 
blocking)^ €3^- A&A IkA. 

<35> T'flsH 2 } -^^H ^ff 1 ^"^ (multiple quantum barrier) 

°<f*r -fl-^l t^s)^ 3A<% ^ ?fl3°l #3 (carrier blocking) 

iL^f ^Bl<H -2.tH#5.-f (carrier overflow)* ?} ^ %°}A. 

<36> S. 9^- #2fl£] AlGaN ^r 1 ^ ^(carrier blocking barrierXlO)^}- 
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Al x Gai- x N/GaN ^ (Mult iple Quantum Barrier) (11)2}- Al x Gai- x N/InyGai- y N £l 

iL^h ^(Strain-Compensating Multiple Quantum Barrier )( 12) <)} ^ 

?flsH MKK£(carrier reflectivity)* Tfl^tr ZLeflS^cf. ^r^r , 

°<f*r (Multiple Quantum Barrier)^ Jl^M 41 4 ■ oflM *1 *r°Hl 

2R> 5flBl<H (carrier)^ <3#<Mfe- nfl^- ^o>^l ^ <£ 

ojcf. ^.«| AlxGai-xN/InyGai-yN iMefl^l Ji^ tff^ 0 ^ ^(Straih-Compens'at ing " " 
Multiple Quantum Barrier)^ ^g-?-, <>flu|^l^ 7fl&M (carrier) 7?}*) 

±■0} ^^.S. ^>-§-€ &i=r. Al x Gai- x N/InyGai-yN il 

2*1 Si iL^J- ^(Strain-Compensating Multiple Quantum Barrier)^ ^-fofl^, 

AlGaN°] GaN^r i^efl^l (tensi le strain)* 7 r *ljL f i&tfls. InGaN^r GaN^- ^ i 

^(compressive strain)* 7}*1 B.S. *\S. il^J ii-^-(strain compensating) 0 ! °1 
^o]t^ 3^ (crack) °1 ^fls]-*] 8£°-^£ ¥^-cr 6 <J=*} ^^1^ 

<H #3.-?- (carrier overflow)* ^l^l iftsfl <g<* tf^-ofl AlGaN/GaN ^ " 

AlGaN/InGaN ^f*: tf^ o] cf^ 

#^£r ^ ^1 (carrier)* ^r°J*Rr ^^°\) ^ 7flt£|<H 

^.^#5.4- (carrier overflow)* ^ f>}^ -§^tr elH^ ^S^H ^efl^l ^> 

*KKelectron blocking)^* #°Jtr t 1 ^^ ^olH Al x Gai- x N/GaN cf^ 

^(Multiple Quantum Barrier)* *fl-§-^r 3H*i ^ u]M*t3S.*\ 

=L ^R3* *r fli=r. 
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* • 



<38> £ lO^r flsj ^ 7-2,°) LI^HS^a- M-^vfl^cf. #efl^ ^i^5] LI n 
^ LI ^ ZL5fl^(14)^l^i ^ 7flA] ^ft-^b 270mA ^3E.^ ^jS. #d^r$ 



o o w ^~ 

OS. E. 



5>l tf. A>-g-^ Al^.7> ^^tb f2t 7f7]£S TflsH (carrier H ^ 

*b # °]^&o] s-^^cfji 7 >^^r ^ Sl^-H-S ^ 7flX| #^o] s-^^V ^ 

^r^l, 3l-§:3S1 5HeJ<H" (carrier overfldw)7V7>^H-'#^^°l]" #7l]s>^ 

7fliiM (carrier) ^7> ^7>*}o} ^o^o] ^7>tr 

<39> o]^- Wr^r ^ ^ «V£^ i*Rr 

AlGaN/GaN^ 4^2] ^ ^ AlGaN/InGaN^ ^f^l ^-^sj 

-^■fr^ — iL^ cj-ir "^^r ^ ^ (Strain-compensat ing multiple quantum barrier) 

<40> 1. #>^^6.s.^-B|-^.Hl#S-9-(overflow)slfe- ?fle|-«H (carrier) ^^cf. 

<4i> 2. AlGaN/InGaN il^]°J i=r^ °<M ^-f ^Mell^ il-#(strain 

compensating HI ^"IEtH^^F Mi^ iSefl^l (strain) °1 4Hfl^M ^^tf. 

<42> 3. tiVs.^)l ^*f<3] 7flA] ^i^-7> #4-£nf. 

<43> 4. ^*><3] -8ri ^V^Cf. 

< 44 > 5i ti>s.^l ^1-^ ^('lifetime)ol ^tfl^cf. 
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•■[■^t 1 ^ 1] 

0<x<l tt nfl, 
" GaN Tfl «KE*llS. ^£ ^ 

^-71 ^ ^ ^ofl z^q- Al x Gai- x N* ^ GaNf^ 23 °] 

*}SL 3#<5}a} oil M *1 ^ = 7> ^-^7]]^ ^ <£X|- ^ ^E.^- #7] 

^ ^ i=f# #^-a- 7> tiv^^i 

2] 

^7l ^ -^w-o)]^ zj-z]- GaN ^ 

^8-2-3. ^ Cf^ 7 ^ tiV^^l ±.7-}. 

3] 

aflrM sa^i, - - - •- - 

^7] In x Gai- x N#^- IriyGai-yNf^ InGaN#4 GaN#2] ^# ^ GaN 

%■ ^ AlGaNf^ ^ ^ ^ <y=^ ^ 

4] 
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#71 6 <J=*> #3 <$7) Al x Gai- x N# ^ GaN#£] ^#1- P>cf # 7 1 Al x Gai- x N 

^11- tj.e>fl ^ 4^ 3-=7fl ^ W 

3J-g- s.^^.^ isKr 4^ 7|-^1 w>J£^l 

^"71 t}^ #7l Al x Gai_ x N^ ^ GaNf^ *>£|- #7l GaN^* 

^ cf=7ll «H <8^3fe ^ ofl ui *1 &<ft& CfSTfl 

[^n 1 ^ 6] 

^■7] rf^ of*} #7] Al x Gai- x Nf^ ^ GaN#^l ^f 1 * ^>rf Al x Ga!- x N 

Al ^* *M ^^tt ^ <*m*l tq-s.711 ^ 

*}^r cf^ ^-g: 7>^1 *V£*)1 ^7>>. 

7] 

0 <x<1^>1^ *>JL, 0<y<l°lsf H: nfl, 

^-71 ^#^r Al x Gai- x N# ^ IriyGai-yN^ ^-g- ^<^£ 2s] «> 

3- 3f^H «Jl = 7l- ^7fl^ t}^ ^ ^-g: ^$SL 

S. t}^ 4# w>£^ll d>*>. 
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[3^*8- 8] 

#7] ^ #3 #7] Al x Gai- x N# ^ InyGai- y N#^ ^7} 
9] 

cf^ ^"71 Al x G ai - x N# ^ InyGai- y N^^ 44 ^7} In y 

Gai- y N^M ^^]# 4^.711 4^ 6 <J*> T=f=-7fl 

^SLS, is}±r A^t 7>^1 

10] 

#7l A^ ^71 Al x Gai- x N^ ^ InyGai- y Nf^ ^^§. P>cf # 7 1 Al x 

Gai- X N##^ Al 4=-7fl *M At oflui*l 4^ 

Til l^^SLS. A^ 7\A =£*h 
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